
STOP 



Early Journal Content on JSTOR, Free to Anyone in the World 

This article is one of nearly 500,000 scholarly works digitized and made freely available to everyone in 
the world by JSTOR. 

Known as the Early Journal Content, this set of works include research articles, news, letters, and other 
writings published in more than 200 of the oldest leading academic journals. The works date from the 
mid-seventeenth to the early twentieth centuries. 

We encourage people to read and share the Early Journal Content openly and to tell others that this 
resource exists. People may post this content online or redistribute in any way for non-commercial 
purposes. 

Read more about Early Journal Content at http://about.jstor.org/participate-jstor/individuals/early- 
journal-content . 



JSTOR is a digital library of academic journals, books, and primary source objects. JSTOR helps people 
discover, use, and build upon a wide range of content through a powerful research and teaching 
platform, and preserves this content for future generations. JSTOR is part of ITHAKA, a not-for-profit 
organization that also includes Ithaka S+R and Portico. For more information about JSTOR, please 
contact support@jstor.org. 



Ill 



July 21, 1845. (Adjourned Extra Meeting.) 

SIR Wm. R. HAMILTON, LL.D., President, in the 

Chair. 

Read, — The following Resolution of Council, passed on 
16th July, 1845 : 

" Resolved, — That at the Adjourned Meeting of the 
Academy, summoned for Monday, 21st July, it be recom- 
mended to the Academy to authorize the Treasurer to sell 
Stock to the amount of £400 sterling, for the purpose of dis- 
charging existing liabilities." 

Resolved, — That the Academy do approve of and adopt 
the recommendation of Council, as now read ; and that the 
Treasurer be authorized to sell Stock to the amount of £400, 
for the purposes described. 



Mr. Petrie, V. P., having taken the Chair, the President 
continued a paper on the Applications of Quaternions to some 
Dynamical Questions. — See Appendix, No. III. 



The President having resumed the Chair, the Rev. Charles 
Graves read the following paper on two methods of solving 
Biquadratic Equations. 

I. — An equation being supposed to have a pair of imagi- 
nary roots, a+ V — 1.6 and a— V 7 — 1.6, if we diminish all 
its roots by the quantity a, the transformed equation would 
plainly have two roots differing only in their signs. This 
consideration suggested the following mode of solving the bi- 
quadratic equation, 

x* + A a « 2 + k 3 x + a 4 = 0. (1) 

Let its roots be diminished by a, a quantity to be determined 
by the condition that the transformed equation, found by sub- 
stituting y + a for ,v, shall have two roots which differ only in 
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their signs. In order that this condition should be fulfilled, 
we must have, in the transformed equation, the sums of the 
terms containing the even and odd powers of y separately 
equal to ; a must therefore be a root of the equation formed 
by eliminating y between the two equations thus obtained. 
In this manner, by a very simple process, we get the following 
equation in a, 

64 a 8 + 32 a s « 4 + 4 (a 2 2 - 4 a,) a 1 — a 3 2 = 0, (2) 

which is of a cubic form. 

Equation (2) will be at once recognized as equivalent to 
the auxiliary cubic arrived at in Lagrange's, and indeed in 
every other known method of solving the biquadratic equation. 
Nor is it difficult to shew why the roots of Lagrange's auxiliary 
cubic are thus related to the different values of the quantity a, 
by which the roots of the equation (1) are diminished in the 
method here presented. 

x„ x 3 , x 3 , x 4 , being the roots of equation (1), Lagrange 
seeks the equation whose roots are the expressions 

3C\ —J— X-2 — X$ "~ X± 3C$ ■"f*" *^4 X\ $2 

x \ 4" X 3 — ■ X 2 — X 4 X 2 -\-X 4 X x — X 3 

X\ "i** »#4 — X<2 — — #3 (X/>2 "T" ^3 """" *^l — "^\ 

and finds it to be 

u e + 8a 2 m 4 + 16(a 2 2 -4a 4 )w 2 - 64 a 3 2 = 0. 

Comparing this with equation (2), we see that 4a = u. If 
then we put 

x i + x 2 — • x 3 — x 4 — 4oj x 3 -f- x 4 — x t — x.j = 4a 4 

x t -4- x 3 — x-i — x 4 = 4 a 2 x 2 + x 4 — x \ — x 3 — 4 a b 

x i + x 4 — x 2 — x -i = 4a 3 x-i + x 3 — Xi — x 4 = 4 a ti 

and attend to the relation x x + x 2 + x 3 + x 4 — 0, which sub- 
sists, inasmuch as the equation (1) wants its second term, we 
shall find 

X\ — Ct\ = 2\ x \. — X 2J 
X. 2 — «! = \ {X-i. ~ £,) 

x 3 - cii = %(3x 3 + x 4 ) 
x 4 — «i = l(3x 4 + x 3 ) 
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and there are five other similar systems of equations, in each 
of which, among the right-hand members, appear two expres- 
sions, differing only in their signs: accordingly, if we diminish 
the roots of the original equation (1) by any one of the six 
quantities, a,, a 2 , a 3 a 4 a r> , a a , the transformed equation will 
have two roots differing only in their signs. 

II. — The second method of solution referred to by Mr. 
Graves, was suggested by observation of the fact that the pro- 
duct of the four quadrinomials, 

iv + ix + x l y + i 3 z 

?/; -f- i 2 x -4- i*y -\- i e z 

w + fx -4- i s y + hz 

iv + x + y + z 

in which i stands for V — 1, is real, and equal to 
w' i —2(f + 2xz)tc^ + fy:,.v 2 + z l )w + (f-'lxzf—if + zf. 
Now if we identify this expression with the left hand member 
of the biquadratic equations 

«;" + a 2 w ? + a. 6 w + a 4 = 0, 

we shall have three equations, from which to determine x, y, 
and z. By the elimination of xand z, we readily deduce from 
these the reduct cubic ordinarily arrived at. 



The President made some remarks on the solution of 

equations of the third, fourth, and fifth degrees. 



[The following Report of the communications made to the 
Academy by Dr. Robinson, on the 25th of April, 1842, and 
the 14th of April, 1845, has been received since the Proceed- 
ings of these dates were printed.] 

vol. nr. k * 



